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SPECIFICATION 
Detergent composition 



Zmtfie improvement of the starting materials for detergents Is remarkable. Owing to the 

1 5 the fiber.^^ ^^^^^^^^ solubilized by means of a surfactarrt or Inorganic builder. 

(3) The dirt is chemically decomposed by an enzyme such as protease. 

(4) Coloured stains are bleached with a bleaching agent 

A fluorescent dve is adsorbed on the fiber surface to brighten It. »j 20 

20 (6) ?^e pSation of active detergent ingredients by divalent metal ions Is prevented by means 20 

„outra?»n«o" aSd thoir use Snd.r .Ikalln. condition, h.. gonwily a»old«l. »nce their 
45 when surfacnan^^^^^^^^ ^^^^ .^^^^^.^^ ^^^^ , ,3 partjulariy efl^^^^^ 

InthecEn^^^^^ 

'"' tn^SeH^eat advantage of the present invention is that It can be applied to 
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Shape, the alkali cellulase may be incorporated In a composition in the form of any of spray-dried 
r^der. p wder-blended powder, tablets or liquid to obtain the detergent composition fthe present 

'""^^The'allcali celiulases used In the present Invention are those haying an optimum pH of 8 1 -5. 
preferably 8.1-1 1 .0. Underalkallne conditions, those enzymes exhibit an act vlty equivalent to hat 
S ted under acidic or neutral conditions. The alkali celiulases are obtained from ce lu ase culture 
nSuIds of various origins by refining and frBctionation according to salting out, precipitation, dialysis or 
ael permeation method. The alkali celiulases are obtained also by fractionation of cmde enzymes or 
refined eSmes according to electrophoresis or by the heat treatment of the same (for example, at 
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10 p^grt°Mlil7prefe^ed alkali celiulases used in the present invention, the following enzymes 

ThTsSeSficliellulase to be used in the Invention is preferably a cellulase produced by a fungus of 
Bacillus N or a cellulase 21 2-produclng fungus belonging to the genus Aeromonas. The Bacillus N is 
1 fi SfscSn Japa^ patent publication No. 285 1 6/75 and available the Fermentation Resea^^^ 
^ ® fnstiVute the Agency of industrial Science and Technology, located at 1- -3. Hlgash.. TsukubaAJtabe. 
mShi lbaraki, Japan. It has been added to its permanent collection of •">=";«'B«"'«"« asJ«P^f^^^^^ 
numbere PERM Nos. 11 38, 1 1 39. 1 1 40 and 11 41 . The Aeromonas fungus has been added a teo to the 
SSrmanl^t coJection of microorganism In the Fermentation Research Institute, the Agency of Industrial 
20 Ke and Technology, as PERM No. 2306 and Is disclosed in Japanese patent publication 20 
(uSmS No 76287/75, now published after examination as Japanese patent publication 

^?hlce5ulase to be used in the Invention Includes a cellulase e«racted from the hepatopancreas 
of a marine mollusc (Dolabella Auricula Solander). which Is disclosed in B.ochem. J. (1 966) SS, 214- 

^ ■ Each of celluloses produced by these fungi is a special cellulase which retains a high activity even 
under alkaline conditions and has an alkali resistance. .._,».« i.*^ 

under »ec ^^^^^ .3 characterized in that this special ceHulase 

t« noiJlnedMOne indispensable ingredient. More particulariy, the present Invention provides a 
30 deSSnt coS^S rSlng a prominent washing power to inorganic stains Irrelevant to the inh«^^^^ 30 
aSS S 5f e Siulase. especially collar contaminations consisting of mixtures of inorganic stains and 
oilq secreted on the skin surface, which change with the lapse of time. 

• S the detergent composition comprising a special cellulase havmg a high activl^ under 
alkaline c^ndlttons and also having an alkali resistance, which Is produced by a fungus selected from 
« tcSsmaSted with FRI deposition numbera of 1 138 through 1 141) and a cellulase 212- 

pSSng fSn^us belonging to the genus Aeromon.s, is employed, an excellent washing effect can be 
obtained overa broad range of the pH value of the washing bath. ,„rf„-tinn of tha alkali 

This excellent effect overtjaiances reduction of the washing power due to reduction of the alkali 
capacity of the builder on reduction of the pH value of the washing batii. Hotc.rmin«rt 40 

40 The enzymatic activity of the cellulase that Is used In the present invention is determined 40 

BlYCine NaCI-NaOH buffer solution (having a pH value of 8,3). and he suspension « P eheated^^^^^^^ C 
fors minutes and 1 ml of an enzyme liquid is added to the suspension. The suspenlon Is sufficiently 
45 Sxed JJSreacSJn Scarfed ouJfor 1 hour. After completion of the reartion. the quantity of re^^^^ 45 
«i^!r Jflrmined acoordino to the 3,5-dinitro8alicyclic acid method. More specifically, the liquid 
Son rS Srfiltere^^^^^^ 3,5-dinitrosalicvlic acid is added to 1 ml of the filtrate and the 

S^r^lTSi atWOoiTr 10 minutes to effect coloration. The mixture is cooled and Is then rnixed 
SeionS water ao that the total volume Is Increased to 25ml. The resulting liquid is subjected to 

^° ~'°'Srm^Ttt7nSm^^^^^^^ 

mole of glucose for 1 hour under the above conditions, the enzymatic activity is defined as 1 unit per 

""^ "^^l present invention Is attained by combining those alkali celiulases w'*'J^we•^knr^^^^^^ 
55 composltiSns. As for the alkali cellulase content. It is preferred that the 

particulariy 0.1-10 wt%, of an alkali cellulase having an enzymatic activity « 'ea^O^Ol 

InlVmg solid [1 unlVmg solid forms lO/x mol of glucose from ce lu ose In one ho"r at 37<'C at pH 8 3]. 

ilsoThe arnount of the alkali cellulase Is such that enzymatic activity of alkali cellulase In the bath is 

oreferablvO.I— 1000 unlts/l. more particulariy. 1—1 00 unlta/l. „_u«.i ..u fio 

60 Though the detergent composition of the present Invention can be used In an unlliJtedpH range 60 
®° offroSiitoalkalinepH.itispreferredinordertosufficlentlyexW^^^^ ffe^ofth 

alkali cellulase that the deterging bath Is alkaline (more particulariy. PjJ— "i;,,^ .„ .^.^ 
In the detergent composition of the present Invention, components other tf'f"'?f 

partlcSariy llmSS. For example, the following components may be Incorporated In the composition 
55 acc rdingt their essential properties: 
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20 



26 



fl ) ShShaIn or branched alkylbenzensuHonate salts having an alkyi group of 10-1 6 

S o" aSl'ether sulfate salts having a straight-chain or branched alkyl or alkenyl group of 
5 io_20 wrbonatorns In average.0.5-8molin average of ethylene oxide prop 8 
iL^neS In tL molecule Jnd an addition ratio of etljylene oxide/propylene oxide of 0.1/9.9- 
Q Q/n 1 or ethylene oxldeA)utYlene oxide of 0.1/9.9 — 9.9/0.1 . 

%X!^orT^\su\^te salts having an alkyl or alkenyl group of 1 0-20 carbon atoms In 

1 n ^"^^^U) Olef insulfonate salts having 1 0—20 carbon atoms In average in the molecule. 1 0 

^° 5 Xnlsulfonate salts having 10-20 carbon atoms In average m the molecule. 

(6) Saturated or unsaturated fatty acid salts having 10—24 carbon atoms In average In the 

moleoufe carboxylate salts having an alkyl or alkenyl group of \0— 20 carbon 

atoms In average!o.5^ rhol In average of ethylene oxide, propylene ox^^de or butylene oxide In the 1 5 
SJu^e aTan Addition ratio of ethylene oxide/propylene oxide 

oxidet/butylene oxide of 0.1/9.9 to 9.9/0.1 . 

(8) or-Sulfo fatty add salts or esters of the general formula: 

R— CHCOaY 

I 

wherein Y represents an alkyl group having 1-^ carbon atoms or a counter-ion Z represents a 20 
counter-ion and R represents an alkyl or alkenyl group having 10-20 carbon atoms. 

As the counter-Ions of anionic surfactants, there may be mentioned for example, ions of alkali 
metals such as sodium and potassium, alkaline earth metals such 

ammonium, aikanolamines containing 1-3 alkanol groups having 2 or 3 carbon atomssuch as 
SSnoethanilamine. diethanolamlne, triethanolamlne and triisopropanolamlne. 25 

(9) Amino acid-type surfactants of the general formulae: 

No 1 R,— CO— N CH— COOX 

II- 

wherein R, represents an alkyl or alkenyl group having &-24 carbon atoms. R, «P««"te Mrogen or 
r alkyl giiup having 1-2 carbon atoms. R, represents an amino add residue and X represents an 3^ 
30 alkali metal or alkaline earth metal Ion. 

No. 2 R,__C0— N— (CH,)„— COOX 

R, 

wherein R,. Rj and X have the same meanings as above and n represents an integer of 1—5. 
No. 3 Ri 

N— (CH,L-COOX 

R, 

wherein R, has the same meaning as above and m represents an integer of 1—8. 

3g No. 4 Ri— N CH— COOX 35 

R* R. 

wherein R,. R, and X have the same meaning as above and R4 r presents hydrogen, or an alkyl or 
hydroxyalkyl group having 1 — 2 carb n atoms. 

No. 5 Rs— N CH— COOX 

^3 40 
wherein R». R, and X have the same meaning as above and R, represents a ^-hydroxyalkyl or/l- 
40 hydroxyalkenyl group having 6— 28 carbon atoms. 
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No. e Rfi^ 

N— CH— COOX 

^{ Rs 

wherein R,. Rg and X have the same meaning as above. 
( 1 0) Phosphate ester surfactants: 
No. 1 Acid alkyl (or alkenyl) phosphates: 

0 

5 {R'0)„^— (0H)„, 6 

wherein R' represents an alkyl or alkenyl group having 8—24 carbon atoms, n'+m' represents 3 and n' 
represents a number of 1—2. 

No. 2 Alkyl (or alkenyl) phosphates: 

0 

II 

{R'0)„.^— <0H)„.. 

1 0 wherein R' has the same meaning as above, n'+m' represents a number of 3 and n" represents a 1 0 

number of 1 — 3. 

No. 3 Alkyl (or alkenyl) phosphate salts: 

0 

II 

tR'0)„.^— (0M)„.. 

r 

wherein R', n" and m" have the same meaning as above and M represents Na, K or Ca. 
15 (11) Sulfonic acid-type amphoteric surfactants of the general formulae: 1 ^ 

No.1 Rl3 

R„CONH— N®— R,4— SO3® 

R18 

wherein R,i represents an alkyl or alkenyl group having 8—24 carbon atoms, Rt2 represents an 
alkylene group having 1 — 4 carbon atoms, R,3 represents an alkyl group having 1 — 5 carbon atoms, 
R,4 represents an alkylene or hydroxyalkylene group having 1 — 4 carbon atoms. 

20 No. 2 R16 ^° 

R„— N®— Rt4— SO3® 
I 

wherein R,, and R,, have the same meaning as above and R,g and R,, each represent an alkyl or 
alkenyl group having 8 — ^24 or 1 — 5 carbon atoms. 

No. 3 (C2H«0)„,H 

I 

R„— N®— R„— SO3® 

I 

(C,H40)„,H 

wherein R,, and R,4 have the same meaning as above and n1 represents an Integer of 1—20. 
25 (12) Betaine-type, amphoteric surfactants of the general formulae: 

No. 1 f 22 

I 

Rj,— N®— Rj3— COOe 



5 



GB 2 095 275 A 5 



10 



wherein R^, repr sents an alkyl. alkenyl, /J-hydroxyalkyl or /J-hydr xyalkenyl group having 8— 24 
carbon atoms, represents an alkyi group having 1—4 carbon atoms and represents an alkylene 
or hydroxyalkylene group having 1 — 6 carbon atoms. 

(sjo. 2 (C2H40)n2H 

R^^_N®_R23_C00® 

5 wherein Rj, and R23 have the same meaning as above and n2 represents an integer of 1—20. 

No. 3 ^24 

R21— N®— R23— COO® 

R24 

wherein R„ and R„ Ivwe the seme """ino •» "I"" "~ W^""" • »*W>IIWl " M-WM 
=^"(53*?! weS'yt'ne a W or .Iken,! «h.» h»in, m .IM clton,! gw of 10-^0 c«l»n 

''^VM°pS^>SpC^rXo*tn,,«h,rsh..ln,anaWor.»«nvl,ro.p-.0^^ 

s:^°jJ.£r;h°r«;r.e':;:a^^^ „ 

20 (ISIHoS-famSalta 

(CHCHjOnaH 
/ 

R'„CON 

(CHCH,0)„^H 
I 

R'« 

wherein R',, represents an alkyl or alkenyl group having 1 0 — 20 carbon atoms, R'lj represents H or 
CH3, n3 represents an integer of 1 — ^3 and mS represents an Integer of 0 — 3. 

i 1 9) Sucros^atty acid esters comprising fatty adds having 1 0—20 carbon atoms In average 25 
25 and sucrose. 

(20) Fatty acid/glycerol monoesters comprising fatty acids having 10 — ^20 carbon atoms in 
average and glycerol. 

(21 ) Alkyiamlne oxides of the general formula: 

R'l4 

I 

R',j— N-»0 

R'tB 

30 wherein R',3 represents an alkyi r alkenyl group having 10— 20 carbon atoms and R',4 and R'« each 30 
represent an alkyi group having 1 — 3 carbon atoms. 

(22) Cationic surfactants f the gen rai formulae: 

No. 1 R'2 

[R'^_Ne_Rgx'e 
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wherein at least one of R',, R'j, R'3 and R'^ represents an alkyl r alkenyl group having 8—24 carbon 
atoms and the remainder represents an alkyl group having 1 — 5 carbon atoms and X' repr sents a 
halogen. 

No. 2 R'2 

[R'^—ISie^HaCBHjX'® 

I 

5 wherein R',, R'a, R'3 and X' have the same meaning as above. 5 
No. 3 (R'sOlnaH 

i 

[R',— N®— R'JX'® 

I 

(R'sO)„4H 

wherein R',, R'2 and X' have the same meaning as above, R'g represents an alkylene group having 2—3 
carbon atoms and n4 represents an integer of 1 — ^20. 

The composition preferably contains at least one of the above surfactants in an amount of at least 

10 10wt.%. _ ^. ^. 10 

As preferred surfactants, there may be mentioned above surfactants 1 ), 2), 3), 4J, b), o), 1 1 h-No. 

2, 1 2)-No. 1 , 1 3), 1 4), 1 5), 1 7) and 1 8). 

[2] Divalent metal ion sequestering agents: 

The composition may contain 0 — 50 wt% of one or more builder components selected from the 
1 5 group consisting of alkali metal salts or alkanolamine salts of the following compounds: } 5 

1 ) Salts of phosphoric acids such as orthophosphoric acid, pyrophosphoric acid, tripolyphosphoric 
acid, metaphosphoric acid, hexametaphosphoric acid and phytic acid. 

2) Salts of phosphonic acids such as ethane-1 ,1 -disphosphonic acid, ethane,1 ,1 ,2-triphosphonic 
acid ethane-1 -hydroxy-1,l-diphosphonlc acid and its derivatives, ethane-hydroxy-1 ,1,2-trlphosphonic 

20 acid ' ethane-1 ,2-dicarboxy-1 ,2-dlphosphonic acid and methanehydroxyphosphonic acid. ^ 20 
' 3) Salts of phosphono carboxylic acids such as 2-phosphonobutane-1 ,2-dlcarboxylic acids, 1- 
phosphonobutane-2,3,4-tricarboxylic acids and er-methylphosphonosuccinic acid. 

4) Salts of amino acids such as aspartic acid, glutamic acid and glycine. 

5) Salts of aminopolyacetic acids such as nitrilotriacetic acid, iminodiacetic add, 

25 ethylenediaminetetracetic acid, diethylenetriamlnepentaacetic acid, glycol ether diaminetetraacetic 25 
acid, hydroxyethyliminodiacetic acid, triethylenetetramlnehexaacetic acid and dienkolic acid. 

6) High-molecular electrolytes such as polyacrylic acid, polyaconitic acid, polyitaconic acid, 
polycltractonic acid, polyfumaric acid, polymaleic acid, polymesaconic acid, poiy-or-hydroxyacrylic acid, 
polyvinylphosphonic acid sulphonated polymaleic acid, maleic anhydride/diisobutylene copolymer, maleic 

30 anhydride/styrene copolymer, maleic anhydride/methyl vinyl ether copolymer, maleic anhydride/ethyiene 30 
copolymer, maleic anhydride/ethyiene cross-linked copolymer, maleic anhydride/vinyl acetate 
copolymer, maleic anhydrid^acrylonitrile copolymer, maleic anhydride/acrylate ester copolymer, 
maleic anhydrld^utadiene copolymer, maleic anhydride/isoprene copolymer, poly-j5-keto carboxylic . 
acid derived from maleic anhydride and carbon monoxide, itaconlc acld/ethylene copolymer, itaconic 

36 acid/aconitic acid copolymer, itaconic acid/maleic acid copolymer, itaconic add/acrylic acid copolymer, 35 
malonic add/methylene copolymer, mesaconic add/fumaric add copolymer, ethylene glycol/ethylene 
terephthalate copolymer, vinylpyrrolidone/vlnyl acetate copolymer, 1-butene-2,3,4-tricarboxylic . 
addJ^taconlc acid/acrylic acid copolymer, quaternary ammonium group-containing polyester 
polyaldehyde carboxylic acids, cis-isomer of epoxysuccinic acid, poly[N,N- 

40 bis(carboxymethyl)acrylamide], poly{hydroxy carboxylic acid), starch succinate, starch maleate, starch 40 
terephthalate, starch phosphate ester, dicarboxystarch, dicarboxymethylstarch and cellulose succinate 
esters. 

7) Non-dissociating high-molecular compounds such as polyethylene glycol, polyvinyl alcohol, 
polyvinylpyrrolidone and cold water-soluble, urethanated polyvinyl alcohol. 

45 8) Salts of dicarb xylic adds such as oxalic add, malonic add, sucdnic add, glutaric add, adipic 45 
add, pimelic acid, suberic acid, azelaic acid and decane-1 ,1 0-dicarboxylic add; salts of diglycolic acid, 
thiodiglycolic acid, xalacetic acid, hydroxydisuccinic add, carboxymethylhydroxysuccinic add and 
carboxymethyltartronic acid; salts of hydroxy carboxylic acids such as glycolic add, malic add, 
hydroxpivallc add, tartaric acid, citric acid, lactic acid, gluconic acid, mucic acid, glucuronic acid and 

50 dialdehyde starch oxide; salts f itaconic acid, methylsucdnlc acid 3-methyIglutaric add. 2.2- 50 
dimethylmalonic add, maleic add, fumaric acid, glutamic add, 1 ,2,3-propanetricarboxylic acid, 
aconitic acid, 3-butene-l ,2,3-tricarboxyiic add, butane.l ,2,3,4-tetracarboxyHc acid. 
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thanetetracarboxylic acid, ethenetetracarboxyllc acid, n-alkenylaconitic acid, 1 ,2,3,4- 
cyclopentanetetracarboxyllc acid, phthalic acid, trimesrc acid, hemimellitic add, pyromellitic acid, 
benzenehexacarboxyllc acid, tetrahydrofuran-1 ,2,3,4-tetracarboxylic acid and tetrahydrofuran-2 2 5,5- 
tetracarboxylic acid; salts of sulfonated carboxyllc acids such as sulfoltaconic acid, sulfotncarballylic 
5 acid cysteic acid, sulfoacetic acid and sulfosuccinic acid; carboxymethyiated sucrose, lactose and 5 
raffinosB, carboxymethyiated pentaerythritol, carboxymethyiated gluconic acid, condensates of 
polyhydric alcohols or saccharides with maleic anhydride or succinic anhydride, condensates of hydroxy 
carboxylic acids with maleic anhydride or succinic anhydride, and organic acid salts such as CMOS and 
Builder M. 

10 9) Aluminosilicates; 10 
No. 1 Crystalline aluminosilicates of the formula: 

x'Im'aO or M^O) • AlaOg • /ISiOJ • w'iHfi) 

wherein IVI' represents an allcali metal atom, M" represents an all<aline earth metal atom exchangeable 
with calcium, and x', y' and w' represent mole numbers of the respective components and generally. 
1 5 they are as follows: 0.7Sx'^1 .5, CSgy'^e and w' being a positive number. 16 
No. 2 Detergent builders having the following general formula are particularly preferred: 

NaaO-AlaOa-nSiOa-wHaO 

wherein n represents a number of 1 .8—3.0 and w represents a number of 1 —6. 
No. 3 Amorphous aluminosilicates of the formula: 

20 xlMjO) • AIA • ylSiOa) • wJH^O) 20 

wherein IVI represents sodium and/or potassium atom, and x, y and w represent mole numbers of the 
respective components within the following ranges: 

0.7gxg1.2 

1.6gy<2.8 

25 w: any positive number including 0. 

No. 4 Amorphous aluminosilicates of the formula: 

X(IVl20).AIAY<SI02).Z(PA)-«tH,0) ^® 

wherein M represents Na or K and X, Y, Z and a> represent mole numbers of the respective components 
within the following ranges: 

30 0.20^X^1.10 30 

0.20<Y^4.00 



35 



0.001 ^<0.80 



(o: any positive number including 0. 



[3] Alkalis or inorganic electrolytes: «y x lu r 

The composition may contain also 1-50 wt.%, preferably 5-30 wt.%, of one or more alkali 35 
metal salts selected from the following compounds as the allcall or »"0^»"*^.®'^^"^*y^f^^^'^^^^^^^^^ 
carbonates and sulfates. Further, the composition may contain organic alicalis such as triethanolamine, 
diethanolamine, monoethanolamine and triisopropanolamlne. 



[4l Antiredeposition agents: , , . 

ThecompositionmaycontainO.l— 5%ofone6rmoreofthefollowingc mpoundsas 40 

antired position agent(s): polyethylene glycol, polyvinyl alcohol, polyvinylpyn- lidon and 

""^Ta^fcS n ofcarboxymethylcallulos rpoiyethyl ne glycol with the alicaii 

ceilulase of the present invention exhibits a synergism in the removal of muddy dirts 

In order to avoid the decomposition of carboxymethylcellulose by the alkali ceilulase in the 45 
detergent composition, it is preferred that the carboxymethylcellulose Is used m a granular or coated 
form. 
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A comWnation of the alkali cellulase of the present Invention with a bleaching agent such as 
sodium percarb nate.s diumperb rate, sodium sulfate^ydrogen peroxide adduct or sodium 
SridXdrogen peroxide adduct or/and a photosensithre bleaching dye such as zinc or aluminum salt ^ 
of sulfonated phthalocyanine further Improves the deterging effects. 

rel Enzvmes (enzymes which exhibits the essential enzymatic effects thereof In the deterging step): 
As the enzyrnes. the following enzymes may be mentioned (classified with respect to their 

""""CStyKases, oxIdo-rBductases, desmolases. transferases and isomerases Ail of these 
10 enzymes may be used In the present Invention. Particularly preferred enzymes are hydrolases such as 10 
nrnteases esterases, carbohydrolases and nucleases. 

•^ Ses of proteases are pepsin, t^sin. chymotrypsln. collaganase. keratinase, elasta^. 
subtiiiSn. BPn! papain, bromelin. carboxypeptidases A and B, amlnopeptidase and asperg.ilopeptldases 

1 5 ^ '"'^aJamples of esterases are gastric lipase, pancreatic lipase, vegetable lipases, phosphollpases. 1 6 

*"""S;;ohi^"lit^^^^^^^ cellulases Include maltase. saccharose, amylase, pectinase, 

lysozyme, a-glucosidase and jS-glucosidase. 



20 



^y^lTSnT^Z::^::^:^ dyes may be Incorporated In the composition. If necessa-y. 20 
For example, compounds of the following structures are recommended: 

0 

0 

Q^<H -Q-Q-m-at-Q 

SOaNtt S03Na 



26 



H SO3NCI S03Na H 



and bluing agents f the general formulae: 



25 



D-NR- 



— 



(S03H)n 



g I 
I 

X 

represent hydraxyl group, ammo 8 ahpha^^^ Y ,^ „hlch 

hydroxyl. sulfonic acid carboxyhc ^ °^ ' '^^'^'^^^ lower alkyi or lower 

may be substituted with a f^^^Sf^^i^ °^ "^y^^ii;'^^^^^^^ excluding cases wherein (1 ) R 
B\koxv\ group, R represents a ^vdrogen atom or a 1^^^^^ group or an alkanolamine at the 

retJlpre^emi'in^TSm^^^^ 



D-NH-C 



10 



I 



*C — X 
I 



I 

Y 



15 



10 



« r«iHi,« of a blue or ourple, ko or anthraquinone dye. and X and Y may be the 

magnesium oxide. 
t9)M«klng.,.n»torf.««™l*lbMn, 

""tr™i::^t«*».^-."d™*^™vb..™p.o,^«— 1"*. 

present invention. * 
powers ar impr ved remarkably. 
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16 



20 



25 



30 



40 



[111 Antioxidant: t^rt hutvlhvdroxvtoluene, 4,4'-butylidenebls|6-tert-butyl- 

3-met7;ptSS^rS^^^^^^^^ 

LTrenaSed cresoCm Phenol. distyr nated phenol and 1.1'^3.s(4- 
hydroxyphenyDcyclohexane. 
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[12] Solubilizers: ^ ^ . .x * 

The solubilizers include, f r example, lower alcohols such as ethanol, benz nesulfonate salts, 

lower alkylbenzenesulfonate salts such as p-toluenesulfonate salts, glycols such as pr pylen glycol, 

acetylbenzeiiesulf nate salts, acetamldes, pyridinedicarboxylic acid amides, benzoate salts and urea. 
The following examples will further illustrate the present invention. In the following referential 

example, the preparation of an alkali cellulase Is explained. Unless otherwise state, percentages In the 

following examples are given by weight. 

Referential Example 1 

Preparation of alkali cellulase: , 

Alkali-reslstant cellulases according to the present invention are obtained by, for example, a 
technique disclosed In G. Okada, T. Nishlzawa and K. Nishizawa ''Biochem. J., S9, 214 (1 966)". More 
particularly, a crude enzyme solution was extracted from the hepatopancreas of a manne mollusc 
(Dolabella sp.). The crude enzyme solution was subjected to the starch zone-electrophoresis and 
carboxymethylcellulose-saccharifylng activity of the resulting fraction was measured. Jhs 
carboxymethylcellulose-saccharlfying activity of pH 8.3 was determined from an absorbance (AOD) at 
660 m/i using an alkaline copper reagent and arsenomolybdate after reacting the fraction with 
carboxymethylcellulose. 

Cellulase Activity 
Fraction No. at pH 8,3 (LOD) 



20 



25 



10 
15 
20 
30 
35 



0.05 
0.55 
0.47 
0.40 
0.12 



10 



15 



20 



It is understood that fractions Nos. 1 5, 20 and 30 contain cellulases having a high activity under 
a weak alkaline condition. 



25 



^^"^Effects of alkali cellulase superior to those of other enzymes on cotton cloths artificially stained 
with muddy dirts will be shown: 



30 1) Detergent compositions: 



35 



40 



45 



50 



55 



Sodium straight-chain dodecylben- 

zenesulfonate 
Sodium a-olefinsulfonates {C^9-^8) 
Sodium alkylethoxysulfates {C^^^^, 

E0=1 .5 mols) 
Sodium alkyi sulfates ICi4_,5) 
Soap (beef fatty acid sodium salts) 
Secondary alcohol (C=1 3.5) ethoxylate 

(E0=7) 
Sodium tripolyphosphate 
Crystalline sodium aiuminosilicate 

(type 4A) 
Sodium silicate 
Triethanolamine 
Sodium carbonate 
Potassium carbonate 
Carboxymethylcellulose 
Polyethylene glycol (fJiVi) 6000) 
Fluorescent dye 
Bluing agent 

Sodium p-toluenesuifonate 

Ethanol 

Water 

Enzyme 

Perfume 

Glauber's salt 



A 



10 

5 
2 

3 
2 



10 
10 

10 

10 

1 
1 

0.4 



10 

0 r3 

0.2 

balance 



30 



B 



25 



25 



5 
1 
1 

0.3 
0.05 

8 

balance 

Oor2 

0.1 



35 



40 



45 



50 



55 



n 
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10 



10 



21 Mud-stained loths (artificially Stained cloths): , . j 

KantS^^B s kigyoku soil for horicultural use was dried at 1 20-'C±5-C for 4 h and then pulvenzed. 
1 50 mesh 0 00 S-passed soil particles were dried at 1 ZCCtSoC for 2 h. 1 50 g of the so.l particles 
was Spersed in'^l 000 1 of Perclene. A calico #2023 cloth was contacted with the d.spers.on and 
SushS After removal of the dispersion, excessive mud remaining on the cloth was removed 
(Japanese Patent Laid-open No. 26473/1 980). j*- 

Test pieces having a size of 1 0 cm x 1 0 cm were prepared and subjected to the tests. 

3) Deterging conditions and method and appraisal : deteroent 
A detergent was dissolved in 4°DH hard water to obtain 1 I of 0.1 33% aqueous detergent 

solution RJe piecJs of the cloth artificially stained with the muddy dirt were immersed m the aqueous 
SSnt sSution. After leaving them to stand at 400C for 2 hours, the detergent solution and the 
dS c! aScially stained cloth were transferred in a stainless steel beaker for Turgotometer ar,d 
s S a 1 00 at 20°C for 10 minutes in the Turgotometer. After washing with ™nnjn8 water, they 
were pressed\Sth an iron and their reflectivities were measured. The detergmg rate was calculated 

^'^"t^eSl%?Xt^^^^^^ 

after the washina were measured by means of an automatic recording colorimeter (a product or 
Sad^^^^^^^^ and the deterging rate (%) was calculated according to the following formula: 

(Reflectivity (Reflectivity 
after washing) - before washing) 

Deterging rate (%)^ ^ . 

(Reflactivityof - (Reflectivity 
original cloth) before washing) 

20 An average of fives samples was shown in Table 1 • ^ ^ ^ ^ _ 
The aqueous detergent solution before the washing had pH 1 a.b. 

4) Enzymes used: 

(1) Not used (balanced with Glauber's salt) (comparative) 

(2) Alkali cellulase (crude enzyme solution 
25 of fraction No. 1 5 In the above 

referential example) 

(3) Alkali cellulase (crude enzyme solution 
effraction No. 20 in the above 
referential example) 

30 (4) Alkali cellulase (crude enzyme solution 
of fraction No. 30 in the above 
referential example) 

(5) Cellulase (crude enzyme solution of 
fraction No. 35 in the above 

35 referential example) 

(6) Amylase (Termamyl 60 G; a product of 

Novo Co.) ^^^r^r^f^^^ 

(7) Protease (Gist Brocades, maxatase P 330,000) 

(8) Lipase (Olipase; a product of Nagase Sangyo Co.) 

40 

40 5) Results: 

Table 1 

Deterging rate (%) 

Enzyme in tlie ~ "T, 

Detergent Composit ion A Composition B 

" ® 65 60 *5 

.46 g 81 78 

@ 80 77 

® 79 76 

I It - 

60 ® 65 — 

(a 65 — 



25 



Present 
invention 

30 



12 
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A culture medium (having a pH value f10)c ntaining1.0% f peptone, 1 .0% of meat extract. 
1 0%ofcarb xymethyl cellulose (CMC), 0.5% of sodium cliloride, 0.1% of potassium diiiydrogen 
Dhosphate and 1 .0% of anhydrous sodium carbonate was inoculated with Bacillus N4, a novel species 
5 belonging to the genus Bacillus (deposited with the FRI deposition number of 1 1 41 ), separated from 5 
the soil collected at Hirosawa, Wako city. Saitama prefecture, and shaking cultunng was carried out 
37«C for 72 hours. Cells were removed by centrifugal separation to obtain a crude enzyme. The crude 
enzyme was dried with ethanol according to the customary method to obtain a cellulase powder. Thus, 
1 0 g/l of a cellulase enzyme (having an enzymatic activity of 0.6 unit/mg of the solid at a pH value of 61 
10 (hereinafter referred to as "cellulase N-4") was obtained. ^ . *e ^° 

At a pH value of 9. the so-obtained enzyme retained 85% of the activity at a pH value of 6. 
Incidentally, a commercially available cellulase originating from Aspergillus niger had an activity of 0% 
at a pH value of 9. That is. the cellulase had no activity at a pH value of 9. 



15 



25 



30 



A flask was charged with 9 ml of a culture medium containing 0.5% of ammonium sulfate, 1^5% 1 5 
of DulD block, 0.02% of glucose, 0.1 % of yeast extract, 0.02% of MgSO* • TH^O and 0^% of K,HPO, and 
the culture medium was sterilized at 1 20»C for 20 minutes. The sterilized culture medium was cooled 
and mixed with 1 0 ml of 0.7% aqueous solution of NaHCO, separately sterilized. The culture medium 
was then inoculated with a cellulase 2 1 2-producing species belonging to the genus -4ero/non8S 
20 (deposited with the FRI deposition number of 2306), and shaking cultunng was carried out at 37»C for 20 
72 hours Cells were removed by centrifugal separation to obtain a crude enzyme liquid of cellulase 
212 The crude enzyme liquid was dried with ethanol according to the customary procedure to obtain a 
cellulase powder having an enzymatic activity of 0.55 unit/mg of the solid at a pH value of 6 
(hereinafter referred to as "cellulase 212"). At a pH value of 9, the so-obtained enzyme retained 70% 
of the enzymatic activity at a pH value of 6. *b 
Enzymps used in Examples 2 to 7 are listed as follows. 
(1) Cellulase N4 

(3) Cellulase (supplied by Sigma Co., originating from Aspergillus niger, 1 .35 unito/mg) 

(4) Upase (supplied by Gist Brochades NV. originating from fl. oryzae) 30 

(5) Amylase (Termamll BOG supplied by Novo Industries Co.) 

(6) Protease (Alkalase 2.0M supplied by Novo Industries Co.) 

^""a highly alkaline powdery detergent for clothing was prepared according to the following recipe. 
35 The pH value of a 0.1 33% aqueous solution of the detergent was 1 1 .2. 

Sodium linear-dodecylbenzene-sulfbnate ?2?i'^ 

Soap (sodium salt of beef tallow 2% by weight 

fatty acid) ^ , u* 

Sodium orthophosphate f^^^^'^^.^E An 
40 Sodium metaphosphate S^^^^'^i^K 

Sodium carbonate S."^''-''?* 
Cart)oxymethyl cellulose % by we ght 

Polyethylene glycol V^.^u^'^l'y^ 

Fluorescentdye 0.4%bywelght 

45 Glaubersalt ^^'^"i^u ,„,„ht 

Enzyme l^^^^'lf^ 
Water 5% by weight 

The results of the washing test made on so-prepared detergents are shown in Table 2. 
Incidentally, in Table 2 and Tables given hereinafter, each detergent Is Identified by example number- 
50 enzyme number (the enzyme-free detergent is Identified by example number— (0)). 

Table 2 

Washing 

Detergent Power/ndex 



56 



1 — (0) (reference d tergent) 100 

55 l_(1)(pr sent invention) |03.5 

1 — (2) (present inv. ntion) • 04.0 
1— (3) 

Z^i 100 

(«; 100 

60 1=!6) ^0°-^ «° 



13 
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'^'"X'weaidy alkaline powdery detergent for clothing was prepared acc rding to the f ilowing recipe. 
The pH value of a 0.133% aqueous solution of the detergent was 10.3. 

Sodium a-olefin-sulfonate by weight 

Soap 1% by weight ° 

Sodium tripolyphosphate 20% by weight 

Sodium silicate (JIS No. 2) 10% by weight 

Sodium carbonate f^.^^'^i^K 

Carboxymethyl cellulose % by weight 

10 Polyethylene glycol 1'$^^^,''*'^?^ 

^° Huorescentdye 0.4%bywelght 

Glauber salt . v.* 

Enzyme 0 or 2% by weight 

10% by weight 

1 5 in the same manner as described in Example 1 , the washing test was carried out The obtained 1 5 
results are shown in Table 3. 



Detergent 



Tables 

Washing Power 
Index 



100 20 



20 2— (0) (reference detergent) 

2— (1) (present invention) JJJ^ 
2— (2) (present invention) ] 

""""Jnettral powdery determent for clothing was prepared according to the following reci^ 

value of a 0.1 33% aqueous solution of the detergent was 8.8 

Sodium linear-alcohol (C=1 4) sulfate 30% by weight 
30 Polyethylene glycol S^^^^'^E 

sJium phosphate i^Sr!l?it 
Huorescentdye . 0.2% by weight 

Glauber salt u , 

cr«.n,o 0 or 2% by weight 

f"T 5% by weight " ^ 

The results of the wtLg test made on so^>repared detergents are shown In Table 4. 



Detergent 



Table 4 

Washing 
Power Index 



100 40 



3— (0) (reference detergent) 
3— (1) (present Invention) 

3_(2) (present Invention J"*-" 
^3=16! 

"^"Cosphorous-free. weakly alkaline detergent was prepared acco^ilng to the following recipe. 

Sodium linear-dodecylbenzene- 15% by weight 

sulfonate . ... 50 

SO s diumalkylethoxy-sulfate 5% by weight 

55 Sodium carbonate 15% by weight 
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Carboxymethyl cellulose 1 .5% by weight 

Polyethylene glycol 1 .5% by weight 

Fluorescent dye 0.5% by weight 

Glauber salt balance 

Water 5% by weight 
The results of the washing test are shown In Table 5. 



Builder 



Table 8 

Enzyme Weshing Power Index 



10 



15 



sodium tripolyphosphate, 20% — 

sodium citrate, 20% — 

zeolite type 4A, 20% — 

sodium citrate, 1 5% (6), 5% 

zeolite type 4A, 1 5% (6), 5% 

sodium citrate, 15% (1 ), 5% 

sodium citrate, 1 5% (2), 5% 

zeolite type 4A, 15% (IK 5% 

zeolite type 4A, 1 5% (2), 5% 



1 00 (reference detergent) 
98 

98.5 
98.5 
98.5 

102 (present invention) 
102.5 (present Invention) 

1 01 *5 (present invention) 

102 (present invention) 



10 



15 



Examples , i_j . « 

Detergents were prepared according to the recipe adopted in Example 3 by using combinations of 
20 enzymes. The results of the washing test made on these detergents are shown In Table 6. 



20 



Detergent 



Table 6 

Combination of Enzymes 
(Rigtit Number Indicates 
% of Enzyme) 



Washing 
Power Index 



25 



30 



2 — (2) (reference detergent) 
2 — (2)/(4) (present Invention 
2 — (2)/(5) (present Invention 
2 — (2)/(6) (present Invention) 
2— (2)/(4)/(6) (present Invention) 
2— (2)/(5)/(6) (present invention 
2— (4)/(5)/(6) 



(2)=2 

(2)/(4)=1/1 

(2)/(5)=1/1 

(2)/(6)=l/1 

(2)/(4)/(6)=2/1/1 

(2)/(5)/(6)=2/1/1 

(4)/(5)/(6)=2/1/1 



100 

100.5 

100.5 

101 

101.5 

101.5 

98 



25 



30 



Example 7 

A wealcly alkaline powdery detergent for clothing was prepared according to the following recipe. 



35 



40 



45 



Sodium alkyl-sulfate (C=14.5) 
Sodium alkylethoxy-sulfate 

(C=14.5,E0=3) 
Soap (beef tallow type) 
Sodium pyrophosphate 
Sodium silicate 
3odium carbonate 
Polyethylene glycol 
Fluorescent dye 
Glauber salt 
Magnesium silicate 
Water 
Enzyme 

Sodium percarbonate 



15% by weight 
5% by weight 

2% by weight 
1 8% by weight 
13% by weight 
5% by weight 
2% by weight 
0.2% by weight 
balance 
1% by weight 
5% by weight 
2% by weight 
15% by weight 



35 



40 



45 



The results of the washing test made on so-prepared detergents are shown in Table 7. 



50 



Detergent 



TabI 7 

Enzyme Wastimg Power Index 



50 



6 — (6) (reference detergent) (6) 
6 — (1 ) (present invention) ( 1 ) 
6— (2) (present Invention) (2) 



100 
102.5 
103 



IS 
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Claims ,. ., , 

1 Adeterg nt composition which Includes an alkali cellulase. 

2. A detergent composition as claimed in Claim 1 . In which said alkali cellulase has an optimum 

5 ^^'^'^^a *Aye*te^eSt"c^mposition "as claimed in Claim 1 , in which said alkali cellulase is produced by a 5 
Bacillus N fungus or a cellulase 2 1 2-producing fungus belonging to the genus Aeromonas. • 

4. A detergent composition as claimed In Claim 1 , which contains 0.01 to 70 wt% of said alkali 
cellulase having an enzymatic activity of at least 0.001 unit/mg solid. 

5. A detergent composition as claimed in Claim 1 , which contains said alkali cellulase in an 

1 0 amount of 0. 1 to 1 000 units per liter of the composition, 10 
6 A detergent composition as claimed in Claim 1 , which further compnses one or more of the 
following surfactants, divalent metal ion sequestering agents, alkali agents, inorganic electrolytes, 
antiredeposition agents, bleaching agents, enzymes, bluing agents, fluorescent dyes, caking-preventing 
agents, masking agents for factors which inhibit the alkali cellulase activity, activators for the alkali 

15 cellulase. antioxidants, solubiiizers and other conventional additives. ^ 

7. A detergent composition as claimed in Claim 1 . in which said alkali cellulase is extracted from 
the hepatopancreas of a marin e mollusc. 
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